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DCR012–1 MOX Approach

DOE acknowledges the commentor’s opposition to the use of weapons-
grade plutonium in MOX fuel and irradiating it in commercial reactors.
DOE has identified as its preferred alternative the hybrid approach.  Pursuing
both immobilization and MOX fuel fabrication provides the United States
important insurance against potential disadvantages of implementing either
approach by itself.  The hybrid approach also provides the best opportunity
for U.S. leadership in working with Russia to implement similar options for
reducing Russia’s excess plutonium in parallel.  Further, it sends the strongest
possible signal to the world of U.S. determination to reduce stockpiles of
surplus plutonium as quickly as possible and in a manner that would make it
technically difficult to use the plutonium in nuclear weapons again.

DCR012–2 Waste Management

Initial estimates provided in support of the MOX data report indicated that
liquid TRU waste generation would be on the order of 0.5 l/yr (0.1 gal/yr)
and liquid LLW generation would be approximately 0.3 l/yr (0.08 gal/yr).
As part of the request for proposals for the MOX fuel fabrication and
irradiation contract, DOE asked prospective offerors to review the projected
resource requirements and waste estimates included in the SPD Draft EIS
to determine if they considered them reasonable for the proposed MOX
facility.  DCS stated that overall the waste estimates were consistent with
their experience, but they noted that the liquid radioactive waste estimates
appeared low and probably should be on the order of m3/yr instead of l/yr.
Thus, the estimates were increased to 500 l/yr (132 gal/yr) and 300 l/yr
(79 gal/yr), equivalent to 0.5 m3/yr (0.6 yd3/yr) and 0.3 m3/yr (0.4 yd3/yr).

Although the waste generation estimates were increased by a factor of 1000,
they are still very small.  For example, 300 l/yr (79 gal/yr) would fill
approximately one and a half (208-l [55-gal]) drums.  As described in
Chapter 3 of Volume I, the F- and H-Area Effluent Treatment Facility at
SRS can process 1.9 million m3/yr (2.5 million yd3/yr) which is equivalent to
1.9 billion l/yr (0.5 billion gal/yr) of liquid LLW.  Therefore, 300 l/yr (79 gal/yr)
of additional liquid LLW would be a very small portion of the waste that
could be processed in the F- and H-Area Effluent Treatment Facility.
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In other cases, DCS reported that their estimates were lower than those
presented in the SPD Draft EIS.  For example, DCS estimated that fewer
workers would be needed to operate the MOX facility and thus the average
worker dose would be much lower.

DCR012–3 General SPD EIS and NEPA Process

Since the inception of the fissile materials disposition program, DOE has
supported a vigorous public participation policy.  It has conducted public
hearings in excess of the minimum required by NEPA regulations to engender
a high level of open and public dialogue on the program.  The office has also
provided the public with substantial information in the form of fact sheets,
reports, exhibits, visual aids, and videos related to fissile materials disposition
issues.  It hosts frequent workshops, and senior staff members make
presentations to local and national civic and social organizations on request.
For example, at the invitation of South Carolina State Senator Phil Leventis,
DOE attended and participated in the public hearing that was held in
Columbia, South Carolina, on June 24, 1999.  Additionally, various means
of communication—mail, a toll-free telephone and fax line, and a Web site
(http://www.doe-md.com)—have been provided to facilitate the public
dialogue.  It is DOE policy to encourage public input into these matters of
national and international importance.

DOE acknowledges the commentor’s request that DOE hold public hearings
in the communities near the potential reactor sites that would use the MOX
fuel.  During the 45-day public comment period on the Supplement to the
SPD Draft EIS, DOE held a public hearing in Washington, D.C., on
June 15, 1999, and invited comments.  After careful consideration of its
public involvement opportunities, including the availability of information
and mechanisms to submit comments, DOE decided not to hold additional
hearings on the Supplement.  DOE provided other means for the public to
express their concerns and provide comments: mail, a toll-free telephone
and fax line, and the MD Web site.  Also, at the invitation of South Carolina
State Senator Phil Leventis, DOE attended and participated in a public hearing
held on June 24, 1999, in Columbia, South Carolina.
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The Supplement was mailed to those stakeholders who requested it as well
as to those specified in the DOE Communications Plan (i.e., Congressional
representatives, State and local officials and agencies, and public interest
groups around the United States) and the utilities’ contact lists.  The utilities,
Duke Power Company and Virginia Power Company, would operate the
proposed reactors (located in North Carolina, South Carolina, and Virginia)
should the MOX approach be pursued per the SPD EIS ROD.  Further, parties
would likely have the opportunity to submit additional comments during the
NRC reactor license amendment process.

DOE conducted a procurement process in accordance with DOE NEPA
regulations 10 CFR 1021.216.  The selected team, DCS, would design,
request a license, construct, operate, and deactivate the MOX facility as
well as irradiate the MOX fuel in domestic, commercial reactors.  However,
these activities are subject to the completion of the NEPA process.  As
stipulated in DOE’s phased contract with DCS, until and depending on the
decisions regarding facility siting and approach to surplus plutonium
disposition are made and announced in the SPD EIS ROD, no substantive
design work or construction can be started by DCS on the MOX facility.
Should DOE decide to pursue the No Action Alternative or the
immobilization-only approach, the contract with DCS would end.  The
contract is phased so that only nonsite-specific base contract studies and
plans can be completed before the ROD is issued, and options that would
allow construction and other work would be exercised by DOE if, and only if,
the decision is made to pursue the MOX approach.

ALLIANCE  FOR NUCLEAR  ACCOUNTABILITY
BRAD MORSE
PAGE 3 OF 4



S
urplus P

lutonium
 D

isposition F
inal E

nvironm
ental Im

pact S
tatem

ent

4
–

2
6

2

ALLIANCE  FOR NUCLEAR  ACCOUNTABILITY
BRAD MORSE
PAGE 4 OF 4

DCR012

4

5

DCR012–4 MOX Approach

The goal of the surplus plutonium disposition program is to reduce the threat
of nuclear weapons proliferation worldwide by conducting disposition of
surplus plutonium in the United States in an environmentally safe and timely
manner.  Converting the surplus plutonium into MOX fuel and using it in
domestic, commercial reactors is an effective way to accomplish this.

It is true that in the MOX approach only a fraction of the plutonium would
actually be consumed in the reactor; but the remainder would be an integral
part of massive spent fuel assemblies.  The spent fuel assemblies would be
so large and radioactive that any attempted theft of the material would require
a dedicated team willing to suffer large doses of radiation, along with
substantial equipment for accessing and removing the spent fuel from the
storage facility and carrying it away.

Reactor-grade plutonium can be made into a nuclear weapon but it presents
would be users with much greater difficulties than weapons-grade plutonium.
The level of reactor-grade plutonium in MOX spent fuel would be higher
than that present in LEU spent fuel but it would still be a very small percentage
of the remaining fuel and be highly radioactive.  In order for it to be used in
a nuclear weapon, the fuel would have to be reprocessed.  This is an operation
that is very difficult to conceal.

DCR012–5 MOX RFP

DOE considered past environmental performance of COGEMA in awarding
the contract for MOX fuel fabrication and irradiation services.  The operating
experience at MELOX is being factored into the MOX facility design and
was used to update information in the SPD Final EIS as discussed in
Appendix P.  More information on COGEMA’s environmental record can
be found on their Web site at http://www.cogema.com or by contacting
Ms. Christi A. Byerly.  Her address is: 7401 Wisconsin Avenue; Bethesda,
MD 20814.  She may also be contacted by telephone at (301) 941-8367.  Her
fax number is (301) 652-5690, and her email address is
cbyerly@cogema-inc.com.
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MR013–1 General SPD EIS and NEPA Process

DOE acknowledges the commentors’ request for additional public hearings
in the communities near the potential reactor sites that would use the MOX
fuel.  After careful consideration of its public involvement opportunities,
including the availability of information and mechanisms to submit
comments, DOE decided not to hold additional hearings on the Supplement
to the SPD Draft EIS.  In addition to the public hearing on the Supplement
held in Washington, D.C., DOE provided other means for the public to express
their concerns and provide comments: mail, a toll-free telephone and fax line,
and the MD Web site.  Also, at the invitation of South Carolina State Senator
Phil Leventis, DOE attended and participated in a public hearing held on
June 24, 1999, in Columbia, South Carolina.

The Supplement was mailed to those stakeholders who requested it as well
as to those specified in the DOE Communications Plan (i.e., Congressional
representatives, State and local officials and agencies, and public interest
groups around the United States) and the utilities’ contact lists.  The utilities,
Duke Power Company and Virginia Power Company, would operate the
proposed reactors (located in North Carolina, South Carolina, and Virginia)
should the MOX approach be pursued per the SPD EIS ROD.  Further,
interested parties would likely have the opportunity to submit additional
comments during the NRC reactor license amendment process.
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MR022–1 MOX Approach

DOE believes that this SPD EIS does evaluate the potential impacts of
fabricating and irradiating MOX fuel, including those associated with
postulated design basis and severe accidents at the reactors proposed to use
the MOX fuel.  In addition to these evaluations, Duke Power Company and
Virginia Power Company, the reactor licensees for the plants proposed for
irradiation of MOX fuel, would provide analyses and documentation to NRC
in support of the required operating license amendments.  NRC would not
issue a license amendment without the licensee fully demonstrating that the
requested change would not compromise safety at the plant.

DOE believes that analyses contained in the Storage and Disposition PEIS
are sufficient for programmatic decisionmaking.  Based on decision made
in the Storage and Disposition PEIS ROD, to pursue the “dual track” or
hybrid approach to plutonium disposition, use of MOX fuel is analyzed in
this SPD EIS along with the No Action Alternative and
immobilization-only alternatives.
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MR022–2 Facility Accidents

DOE agrees with the commentor that the accident consequences presented
in Section 4.28 are closer to those postulated by the Nuclear Control Institute
in February 1999.  The results shown in this SPD EIS are related to the use of
specific reactor information and a partial MOX core.  It was always DOE’s
intention to update this section with reactor-specific information once the
reactors that would use MOX fuel were identified as stated in the
SPD Draft EIS.  A footnote was added to the accident table referred to by the
commentor to show that the Storage and Disposition PEIS evaluated the
use of a full MOX core.  The consequences of some of the accidents evaluated
in this SPD EIS are greater than those presented in the PEIS.  The analysis
presented in Section 4.28 of this EIS used more precise data from the proposed
reactors that have been selected to use MOX fuel.

This SPD EIS also analyzed several reactor accidents, including both design
basis and beyond-design-basis accidents.  For MOX fuel, as compared to
LEU fuel, there is an increase in risk, about 3 percent, for the large-break
loss-of-coolant accident (the bounding design basis accident).  The largest
increase in risk for beyond-design-basis accidents is approximately 14 percent
for an interfacing systems loss-of-coolant accident at North Anna.  Both of
these accidents have an extremely low probability of occurrence.  In the
unlikely event this beyond-design-basis accident were to occur, the expected
number of LCFs would increase from 2,980 to 3,390 with a partial MOX
core and prompt fatalities would increase from 54 to 60.  At North Anna, the
likelihood of a large-break loss-of-coolant accident occurring is 1 chance in
48 thousand per year and the likelihood of an interfacing systems
loss-of-coolant accident occurring is 1 chance in 4.2 million per year.
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MR022–3 Facility Accidents

The accident calculations are voluminous, and therefore, included in the
Administrative Record for this SPD EIS rather than in the EIS proper.  The
calculations contain all of the input parameters including the MACCS2
computer files.  Principal input parameters, such as accident source terms
and population distributions, are included in the EIS.

To determine the consequences and risks of severe accidents, the EIS analysis
included data from plant probabilistic risk assessments.  Each plant’s
probabilistic risk assessment is based on plant specific parameters, systems,
operating procedures, etc.  This often results in different assumptions and
conclusions even for similar plants.  These probabilistic risk assessments
are the best plant specific severe accident data available, and were therefore
used in the EIS analysis.

The EIS accident analysis was performed to determine the largest increase
in risks when comparing the MOX-fueled reactor to the LEU-fueled reactor
for each plant.  Therefore, only certain severe accident scenarios, those which
would result in the highest risk, were presented in the EIS.  This results in a
range of bounding severe accident risks providing sufficient information
for a NEPA analysis.  A complete risk analysis would require a consequence
evaluation of every possible release and then summing these risks for an
overall risk.

The severe accident scenarios chosen for analysis were selected in the
following manner.  Containment bypass and failure scenarios were evaluated
since these events would result in the highest consequences.  The containment
bypass and failure release categories from each plant’s probabilistic risk
assessment were screened to determine which would result in the highest
risk to the surrounding population.  The probabilistic risk assessments
sometimes contain several release categories for a release classification such
as early containment failure.  Summing the frequencies of all the release
categories within the early release classification would lead to the total early
release frequency.  However, the purpose of this analysis was not to determine
the total risk, but to show the largest possible increase in risk as a result of
converting to a partial MOX core.  Thus, the early release containment failure
release category resulting in the highest risk to the surrounding population
was presented in the EIS.
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MR022–4 Facility Accidents

The risk coefficient was corrected and used in the SPD Final EIS analysis.

MR022–5 Facility Accidents

The correction to the MACCS2 code was performed and employed in the
SPD Final EIS analysis.

MR022–6 Facility Accidents

ORNL recalculated MOX/LEU ratios for all radioisotopes, including fission
products, for the Supplement to the SPD Draft EIS based on operation of a
typical Westinghouse pressurized water reactor.  These ratios are not based
on the Westinghouse AP–600.  The MOX/LEU ratios are based on specific
fuel enrichments and reactor cycle characteristics.  Independent analyses,
which do not use identical parameters, would result in different ratios.

MR022–7 Facility Accidents

Two significant light-water reactor transients analyzed in safety analyses are
the loss-of-coolant accident (LOCA) and the reactivity insertion accident
(RIA).  Differences between LEU and MOX fuel could affect both of
these accidents.

The reduced thermal conductivity in MOX fuel causes the fuel pellets to
operate at somewhat higher temperatures than in LEU fuel of the same linear
power rating.  While the higher operating temperatures would not be a
problem for normal operation, the fuel temperatures determine the amount
of stored heat present at the beginning of a LOCA.  However, the increased
energy released per plutonium fission, compared with uranium fission, and
early decrease in decay heat for MOX fuel will tend to offset the increased
stored energy.

For RIAs, the higher fission gas release associated with plutonium hot spots
may increase the severity of the pellet-cladding interaction, and the higher
gas inventory may also cause greater entrainment and expulsion of fuel
particles after cladding failure.  Although, the higher creep rate of MOX
fuel may reduce the severity of the pellet-cladding interaction that causes
cladding failure at higher burnups.
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The particular reactivity insertion accident scenario for a pressurized water
reactor is a control rod ejection.  The Cabri RIA test program was designed
to challenge typical fuel rods under conditions that are more extreme than
conditions that would be experienced during a real pressurized water reactor
control rod ejection.  Out of the nine Cabri tests (six with uranium fuel, three
with MOX fuel), two uranium fuel rods and one MOX fuel rod experienced
failures.  The MOX failure occurred at an energy deposition rate that is
greater than can realistically be reached by high burnup fuel, even after an
extremely unlikely worst case control rod ejection.

These differences suggest that the behavior of MOX fuel during transients
could be different than that of LEU fuel.  These differences continue to be
studied through several research programs.  However, until definitive results
are obtained, the best available data is the current reactor safety analyses.
The offsite consequence analysis of these accidents was therefore based on
LEU fuel behavior.

Both LOCA and RIAs were considered in preparing the Supplement .  Because
it was determined that RIAs would result in lower consequences and were of
lower risk than the LOCAs, they were not presented in the Supplement.

Regarding whether the differences between LEU and MOX fuel affect the
frequencies of accidents, an NRC White Paper (1999), Mixed-Oxide Fuel Use
in Commercial Light Water Reactors, concluded that it appeared likely that
the probability of severe accidents will not change and that consequence
analyses, rather than full probabilistic risk assessments, may be sufficient to
assess the changes due to the different inventory of radionuclides.

NRC believes that severe accident source terms would not be significantly
different for MOX fuel than for LEU fuel.  This conclusion was based on the
assumption that a few percent additional plutonium in the core, with a reduction
of only about 10ºC (50ºF) in melting temperature, will not have a significant
effect on accident progression.  Also, the processes that remove fission
products will not be affected by the small change in composition of the core
debris.  Further, the source term itself is given in terms of fractions of initial
inventory, so these fractions should not be changed significantly.
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NRC hypothesized that the gap release may marginally increase because of
the elevated operating temperatures in MOX fuel compared to LEU fuel.
The gap release is used in the analysis of design basis accidents and would
not have a large effect on severe accident source terms.  Once again, due to
the lack of definitive information, for the offsite consequence analysis, the
gap release was based on LEU fuel behavior.  This possible difference is
being evaluated by current research programs and any new information will
be implemented in further safety analyses.

DCS proposes to continue the use of an 18-month fuel cycle.  Specific fuel
management schemes do vary during the life of a particular core life and
setting a specific fuel management scheme would not be cost-effective.
Maximum MOX fuel burnup levels will be approved by NRC only after
thorough safety evaluations including information from current
research programs.

MR022–8 MOX Approach

The DCS team reactor utility companies use a typical 18-month fuel cycle,
replacing approximately 40 percent of the fuel assemblies in a reactor at
each refueling.  Some fuel assemblies are used for two cycles, some for
three cycles.  The utilities plan to maintain the current fuel management
schemes and would use the MOX fuel assemblies for only two cycles.

Initially, when spent fuel is removed from the reactor, the MOX and LEU fuel
would be about the same temperature and exhibit similar characteristics.
After about a year out of the reactor, however, the temperature of MOX spent
fuel would exceed that of LEU fuel of the same age.  Therefore, storage of
MOX spent fuel would increase the thermal loading in a spent fuel pool over
that for only LEU fuel.  However, thermal load limitations are based on the
amount of cooling that the entire spent fuel pool can accommodate, not on
individual fuel assemblies within the pool.  Therefore, the additional heat
load would be accounted for in the calculations for the reactor spent fuel
management plans.
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MR022–9 MOX Approach

DOE acknowledges the commentor’s concern regarding increased public
health risks associated with the MOX approach.  DOE has identified as its
preferred alternative the hybrid approach.  Pursuing both immobilization
and MOX fuel fabrication provides the United States important insurance
against potential disadvantages of implementing either approach by itself.
The hybrid approach also provides the best opportunity for U.S. leadership
in working with Russia to implement similar options for reducing Russia’s
excess plutonium in parallel.  Further, it sends the strongest possible signal
to the world of U.S. determination to reduce stockpiles of surplus plutonium
as quickly as possible and in a manner that would make it technically difficult
to use the plutonium in nuclear weapons again.

As discussed in Section 4.28.2.4, the risks during normal operations using a
partial MOX core are almost identical to risks using a full LEU core.  As
described in Section 4.28.2.5, the risks during accidents may be higher or
lower for a partial MOX core, depending on the accident scenario.

The remainder of this comment is addressed in response MR022–2.

MR022–10 Nonproliferation

DOE acknowledges the commentor’s concerns regarding the disposition of
surplus Russian plutonium as MOX fuel, although programmatic and policy
issues such as U.S. policies toward plutonium disposition in Russia are
beyond the scope of this SPD EIS.  Similarly, plutonium reprocessing
programs conducted in France, Switzerland, and Japan are beyond the scope
of this SPD EIS.
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MR022–11 DOE Policy

DCS does not intend to request licensing of MOX fuel use on a generic basis.
Duke Power and Virginia Power, the reactor licensees, would submit individual
reactor license amendment requests to NRC for each of their reactors in
which the MOX fuel would be irradiated.  Plant-specific core load and safety
analyses would be performed, and an NRC license amendment approved,
prior to MOX fuel being introduced into any reactor.  All issues considered
by NRC to be important to safety and the environment would be evaluated
during the license amendment process.

MOX fuel burnup is proposed at 45 GWD/t with peak pin burnup of
50 GWD/t.  Actual MOX fuel burnup limits will be established in concert with
the NRC following a thorough safety review.  It should be noted that reactors
in Belgium and Germany typically use MOX fuel to burnups between 45 and
50 GWD/t and that while current French burnup limits are lower than that,
French burnup limits for LEU fuel are also lower than those for U.S. reactors.

There is a recognition that detailed analyses would need to be done to
support the NRC license amendment process.  This information would be
prepared if the decision is made in the ROD to go forward with the MOX
approach.  The commentor’s interpretation of NRC Regulatory Guide 1.174 is
his opinion and may not be the interpretation adopted by NRC.
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1

MR019–1 Alternatives

DOE acknowledges the commentor’s support for the hybrid approach and
appreciates the recognition of its public outreach efforts.
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FR003–1 MOX Approach

DOE acknowledges the commentor’s opposition to the MOX approach.  DOE
has identified as its preferred alternative the hybrid approach.  Pursuing both
immobilization and MOX fuel fabrication provides the United States important
insurance against potential disadvantages of implementing either approach
by itself.  The hybrid approach also provides the best opportunity for
U.S. leadership in working with Russia to implement similar options for
reducing Russia’s excess plutonium in parallel.  Further, it sends the strongest
possible signal to the world of U.S. determination to reduce stockpiles of
surplus plutonium as quickly as possible and in a manner that would make it
technically difficult to use the plutonium in nuclear weapons again.  DOE
will announce its decisions regarding the approach to surplus plutonium
disposition in the SPD EIS ROD.

While it is true MOX fuel has not been produced commercially in the United
States, it has been produced in Western Europe.  MOX fuel fabrication is
not a new technology.  This experience would be used to benefit disposition
of the U.S. surplus plutonium.

The Joint Statement of Principles signed by Presidents Clinton and Yeltsin
in September 1998 provide general guidance for achieving the objectives of
a future bilateral agreement to disposition surplus plutonium in the United
States and Russia.  Sensitive negotiations between the two countries have
indicated that the Russian government accepts the technology of
immobilization for low-concentration, plutonium-bearing materials, but that
the MOX approach would be considered for higher-purity feed materials.
DOE will continue to discourage Russia from reprocessing its spent nuclear
fuel and starting a plutonium cycle but this issue is beyond the scope of this
SPD EIS.

FR003–2 General SPD EIS and NEPA Process

DOE conducted a procurement process in accordance with DOE NEPA
regulations 10 CFR 1021.216.  The selected team, DCS, would design,
request a license, construct, operate, and deactivate the MOX facility as
well as irradiate the MOX fuel in domestic, commercial reactors.  However,
these activities are subject to the completion of the NEPA process.  As
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stipulated in DOE’s phased contract with DCS, until and depending on the
decisions regarding facility siting and approach to surplus plutonium
disposition are made and announced in the SPD EIS ROD, no substantive
design work or construction can be started by DCS on the MOX facility.
Should DOE decide to pursue the No Action Alternative or the
immobilization-only approach, the contract with DCS would end.  The
contract is phased so that only nonsite-specific base contract studies and
plans can be completed before the ROD is issued, and options that would
allow construction and other work would be exercised by DOE if, and only
if, the decision is made to pursue the MOX approach.

Efforts were made to contact persons living near the selected reactor sites
and inform them of the proposed use of MOX fuel.  The Supplement to the
SPD Draft EIS was mailed to those stakeholders who requested it as well as
to those specified in the DOE Communications Plan (i.e., Congressional
representatives, State and local officials and agencies, and public interest
groups around the United States) and the utilities’ contact lists.  The utilities,
Duke Power Company and Virginia Power Company, would operate the
proposed reactors (located in North Carolina, South Carolina, and Virginia)
should the MOX approach be pursued per the SPD EIS ROD.

Since the inception of the fissile materials disposition program, DOE has
supported a vigorous public participation policy.  It has conducted public
hearings in excess of the minimum required by NEPA regulations to engender
a high level of public dialogue on the program.  The office has also provided
the public with substantial information in the form of fact sheets, reports,
exhibits, visual aids, and videos related to fissile materials disposition issues.
It hosts frequent workshops, and senior staff members make presentations
to local and national civic and social organizations on request.  For example,
at the invitation of South Carolina State Senator Phil Leventis, DOE attended
and participated in the public hearing that was held in Columbia, South
Carolina, on June 24, 1999.  Additionally, various means of communication—
mail, a toll-free telephone and fax line, and a Web site
(http://www.doe-md.com)—have been provided to facilitate the public
dialogue.  It is DOE policy to encourage public input into these matters of
national and international importance.

NUCLEAR  INFORMATION  & R ESOURCE SERVICE
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FR003–3 General SPD EIS and NEPA Process

DOE acknowledges the commentor’s request for additional public hearings
in the communities near the proposed reactor sites.  After careful consideration
of its public involvement opportunities, including the availability of
information and mechanisms to submit comments, DOE decided not to hold
additional hearings on the Supplement.  In addition to the public hearing on
the Supplement held in Washington, D.C., DOE provided other means for the
public to express their concerns and provide comments: mail, a toll-free
telephone and fax line, and the MD Web site.  Further, as discussed in
response FR003–2, DOE attended and participated in a public hearing in
Columbia, South Carolina at the invitation of Senator Phil Leventis.  Moreover,
interested parties would likely have the opportunity to submit additional
comments during the NRC reactor license amendment process should the
MOX approach be pursued per the SPD EIS ROD.

FR003–4 Waste Management

The commentor states that the radioisotopic inventories of emissions from
the reactors need to be assessed using MOX fuel against using LEU fuel.
For normal operating conditions, the emissions are the same.  The only
emission stream that might result from using MOX fuel that would result in
a different radioisotopic mix than LEU fuel occurs in the event that there is a
MOX fuel failure, in which there is a emission pathway from the core.  Given
the history and integrity of fuel, a fail failure may never occur during the
limited fuel campaign to disposition surplus plutonium.  Notwithstanding, if
there were a MOX fuel failure, the effect on the radioisotopic inventory in
emissions would be almost indistinguishable because: (1) the radionuclide
inventories in MOX and LEU fuel are similar (as shown in Table K–27) and
(2) the contribution of fuel failures to the total emissions from the reactor is
small (other contributions to the site’s effluents dominate).

Electricité de France reactors in France have seen little or no changes in
radionuclide releases in effluents from the use of MOX fuel.  All of the
proposed reactors would continue to operate within stringent NRC 10 CFR 20
and 10 CFR 50 radionuclide release and dose requirements.  Doses for hybrid
alternatives and immobilization-only alternatives are given for each of the
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candidate sites in Appendix J and for each applicable alternative in Chapter 4
of Volume I.

While it is accepted that there are differences in fission product inventories
and activation products between an LEU and MOX core during a fuel cycle,
these differences are small enough that essentially no dose differential can
be observed by members of the public during normal reactor operations.
The only time significant quantities of fission products could be released to
the environment would be in the event of a large-scale fuel leak.  In regard to
normal operations, FRAGEMA’s (a subsidiary of COGEMA; one of the
companies chosen to operate the proposed MOX facility) experience with
fabricating MOX fuel indicates a leakage rate of less than one-tenth of
1 percent.  FRAGEMA alone has provided 1,253 MOX fuel assemblies,
with more than 300,000 fuel rods for commercial reactor use.  There have
been no failures and leaks have occurred in only 3 assemblies (a total of
4 rods).  All leaks occurred as a result of debris in the reactor coolant system
and occurred in 1997 or earlier.  The French requirements for debris removal
were changed in 1997 to alleviate these concerns.  Since that time, there have
been no leaks in MOX fuel rods.

In the event of a leaker, fission products are released into the primary
containment and are ultimately either passed through a series of resins (for
liquid releases) or through a HEPA filtration system (for releases to the
atmosphere) that would capture approximately 99.99 percent of the
radionuclides.  In either case, the impact on dose would be expected to
be small.

The use of MOX fuel would not be expected to result in any additional
radioactive discharges to the air or water, or the production of additional
LLW because the reactors would continue to operate on the same schedule
as if they were using only LEU fuel.  Any additional ionizing radiation
would be limited to the containment and not reach the public.  It is important
to recognize that the quantities of “key” radionuclides (i.e., those radionuclides
that typically account for the vast majority of public dose from normal reactor
operations) are projected to remain about the same or in some cases decrease
when a partial MOX core is used.  These radionuclides include: iodine 131,
cobalt 60, cesium 137, and tritium.  By the end of core life, the presence of

NUCLEAR  INFORMATION  & R ESOURCE SERVICE
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these radionuclides is expected to increase by 3 percent, decrease by
28 percent, decrease by 9 percent, and decrease by 5 percent, respectively,
as presented in Table K–27 when a partial MOX core is used.

As described in Section 3.7, the waste generation rates are 5-year average
waste generation rates.  Since waste generation rates and isotopic composition
are not expected to change appreciably, offsite municipal and commercial
waste treatment and disposal facilities, and nuclear laundries should not be
adversely affected.  Likewise, activities of state regulators and the LLW
disposal compacts should not be adversely affected.

The reactors for MOX fuel irradiation would not be operated by DOE.  The
reactors would continue to be operated by the utilities and regulated by
NRC.  Eventual D&D of the reactors, to include any recycling of metals,
would be performed by the utilities in accordance with NRC regulations in
force at that time.  However, it is premature to assume that scrap metal at the
reactors would be recycled as part of D&D.  MOX fuel use is unlikely to
impact reactor D&D since as described above, radionuclide inventories and
contamination are unlikely to change significantly.

NUCLEAR  INFORMATION  & R ESOURCE SERVICE
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100 mrem/yr.  However, it should be noted that this 100 mrem/yr dose is a
limiting dose as established in the U.S. Code of Federal Regulations and that
the three candidate reactor sites (Catawba, McGuire, and North Anna) do
not come close to this dose value for even a hypothetical MEI.  As shown in
Section 4.28, the MEI at these sites would be expected to receive an annual
dose of less than 1 mrem.  Hence, over a 70-year timeframe, this actually
equates to 0.035 fatal cancers in a population of 1,000 persons.  It should also
be noted that the probability of just one individual receiving this “hypothetical
maximum exposure” of 1 mrem/yr is small; therefore, an annual exposure of
1 mrem to 1,000 persons is highly unlikely.  A typical member of the public
would receive an annual dose from natural background radiation which is
roughly 300 times higher than the hypothetical 1 mrem dose received from
MOX reactor operations.

FR003–6 Facility Accidents

The frequency of occurrence estimates were obtained from each plant’s
probabilistic risk assessment in response to NRC’s request for individual
plant examinations to assess each plant’s vulnerability to severe accidents.

It should be noted that D.C. Cook has been shut down due to issues unrelated
to its ice condenser.  NRC has not considered it necessary to restrict operation
of any of the other reactors in the United States that use ice
condenser containments.

FR003–5 Human Health Risk

The assertion of 3.5 cancer fatalities over 70 years for a population of
1,000 people is accurate when assuming that each of these persons incurs
the maximum permissible public dose level (per 10 CFR 20) of
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FR003–7 Facility Accidents

Differences between MOX fuel and uranium fuel are well characterized and
can be accommodated through fuel and core design.  Initial evaluations
indicate that partial MOX fuel cores have a more negative fuel Doppler
coefficient at hot zero power and hot full power, relative to LEU fuel cores for
all times during the full cycle.  These evaluations also indicate that partial
MOX cores have a more negative moderator coefficient at hot zero power
and hot full power, relative to LEU fuel cores for all times during the full
cycle.  These more negative temperature coefficients would act to shut the
reactor down more rapidly during a heatup transient.

All of the factors discussed by the commentor were evaluated by the proposed
reactor licensees to ensure that the reactors can continue to operate safely
using MOX fuel and will continue to be evaluated.  Before any MOX fuel is
used in the United States, NRC would have to perform a comprehensive
safety review that would include information prepared by the reactor plant
operators as part of their license amendment applications.

For MOX fuel, as compared to LEU fuel, there is an increase in accident risk
for certain accident scenarios, about 3 percent, for the large-break
loss-of-coolant accident (the bounding design basis accident).  The largest
increase in risk for beyond-design-basis accidents is approximately 14 percent
for an interfacing systems loss-of-coolant accident at North Anna.  In the
unlikely event this beyond-design-basis accident were to occur, the expected
number of LCFs would increase from 2,980 to 3,390 with a partial MOX
core and prompt fatalities would increase from 54 to 60.  Both of these
accidents have an extremely low probability of occurrence.  At North Anna,
the likelihood of a large-break loss-of-coolant accident occurring is 1 chance
in 48,000 per year and the likelihood of an interfacing systems loss-of-coolant
accident occurring is 1 chance in 4.2 million per year.

FR003–8 MOX Approach

Initially, when spent fuel is removed from the reactor, the MOX and LEU fuel
would be about the same temperature and exhibit similar characteristics.
After about a year out of the reactor, however, the temperature of MOX
spent fuel would exceed that of LEU fuel of the same age.  By the time the
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decay heat from MOX spent fuel assemblies becomes significantly greater
than that from LEU fuel, the total decay heat load in the spent fuel pool would
have dropped to such a point that it is no longer limiting from a heat removal
standpoint.  Consequently, there would be minimal adverse impact on the
cooling needed for irradiated fuel assembly storage due to substitution of
MOX for LEU fuel assemblies.  During the base contract period, the utilities
would confirm the decay heat removal characteristics of the MOX fuel
assemblies and would confirm what, if any, modifications may be needed to
the spent fuel pool and dry storage cask cooling systems.  If necessary, the
MOX spent fuel could be preferentially retained in the spent fuel pools and
only LEU spent fuel moved to dry cask storage.  This would eliminate any
concerns about storing MOX fuel in dry casks.

FR003–9 Repositories

This SPD EIS assumes, for the purposes of analysis, that Yucca Mountain,
Nevada, would be the final disposal site for all immobilized plutonium and
MOX spent fuel.  As directed by the U.S. Congress through the NWPA, as
amended, Yucca Mountain is the only candidate site currently being
characterized as a potential geologic repository for HLW and spent fuel.
DOE has prepared a separate EIS, Draft Environmental Impact Statement for
a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-
Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
(DOE/EIS-0250D, July 1999), which analyzes the environmental impacts from
construction, operation and monitoring, related transportation, and eventual
closure of a potential geologic repository.  The potential MOX spent fuel
and/or immobilized plutonium are included in the inventory analyzed in that
draft EIS should the decision be made to proceed with the hybrid or
immobilization-only approaches.

FR003–10 Transportation

As described in Appendix L.5.4, all shipments (including MOX spent fuel
shipments) were conservatively assumed to have a dose rate equal to the
regulatory limit of 10 mrem/hr at 2 m (6.6 ft).  The dose rate near a vehicle
carrying spent nuclear fuel could be lower depending on factors such as the
degree of fuel burn-up, the amount of post-irradiation cool-down time allowed



S
urplus P

lutonium
 D

isposition F
inal E

nvironm
ental Im

pact S
tatem

ent

4
–

2
9

2

NUCLEAR  INFORMATION  & R ESOURCE SERVICE
M ARY OLSON
PAGE 9 of 11

before fuel shipment, and the amount of spent fuel being shipped.  Because
the dose rate can vary due to factors other than the fuel type, it is likely that
shipments of MOX spent fuel and LEU spent fuel would have similar dose
rates.  Therefore, the impacts from shipping MOX and LEU spent fuel are
expected to be similar under normal conditions.  Accidents involving the
shipment of spent fuel (which would reasonably represent the potential
accident impacts from MOX spent fuel) are being considered in the Yucca
Mountain EIS as described in response FR003–9.

FR003–11 MOX RFP

As discussed in response FR003–8, when spent fuel is initially removed from
the reactor, the MOX and LEU fuel would be about the same temperature and
exhibit similar characteristics.  After about a year out of the reactor, however,
the temperature of MOX spent fuel would exceed that of LEU fuel of the same
age.  Therefore, storage of MOX spent fuel would increase the thermal loading
in a spent fuel pool over that for only LEU fuel.  However, thermal load
limitations are based on the amount of cooling that the entire spent fuel pool
can accommodate, not on individual fuel assemblies within the pool.
Therefore, the additional heat load would be accounted for in the calculations
for the reactor spent fuel management plans.

The commentor has expressed a concern that MOX fuel in the reactor core
might affect core cooling in the event of an extended loss of offsite power
event.  Each of the proposed nuclear units has two independent sources of
offsite power capable of supplying power to the Engineered Safety Features,
and two emergency onsite diesel generators as standby power sources should
offsite power not be available.  Each of the plant’s extended shutdown
capabilities has been evaluated, including during loss of offsite power and
station blackout scenarios.  As part of the safety analyses supporting the
license amendment request to use MOX fuel, each licensee would reevaluate
these scenarios to account for MOX fuel in the core, to ensure that the
reactors can be safely shutdown and maintained in that mode for an extended
period.  Rigorous safety analyses and operational parameter assessments
would be conducted, and a license amendment approved by NRC, prior to
the use of MOX fuel in any reactor.  Differences in neutron flux, decay heat,
temperature of the fuel assemblies and other parameters that could affect
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reactor operation and core cooling, both during normal operation and
postulated transients and emergencies would be considered in these analyses,
and factored into operating and emergency procedures, as necessary.
Changes in the amount of moderator, neutron poisons and other reactor
control mechanisms and emergency systems would be made as necessary to
ensure continued safe operation of the proposed reactors.

Two examples of loss of offsite power in the United States were noted by the
commentor.  On August 24, 1992, winds from Hurricane Andrew caused
extensive damage to southern Florida, including offsite power supplies to
the Turkey Point Nuclear Generating Station.  Offsite power to Turkey Point
was unavailable for 6 days.  During that time period, the emergency diesel
generators operated and provided power for essential systems, including
spent fuel pool cooling.

On June 24, 1998, a tornado struck the Davis-Besse Nuclear Power Plant
and caused damage to the electrical switchyard.  As a result, offsite power to
Davis-Besse was lost for approximately 24 hours.  The emergency diesel
generators operated and provided power for essential systems, including
spent fuel pool cooling.  The ambient room temperature for one of the diesel
generators slightly exceeded the design limit, but the generator continued to
run and supply its load.

In both cases severe external phenomena caused a loss of offsite power for
an extended period of time, but plant systems responded as designed to
provide decay heat removal.  It should be noted that all U.S. nuclear power
plants, including the mission reactors, are required to demonstrate to NRC
that they can withstand a station blackout (loss of all AC power, including
onsite emergency power) for at least 4 hours.  Therefore, there is substantial
margin in the ability to provide adequate cooling for spent fuel.  The impact
of incorporating a limited number of MOX spent fuel assemblies on the
ability to provide for spent fuel pool cooling is expected to be negligible and
to be reviewed by NRC, as appropriate, as part of the reactor-license
amendment process.
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FR003–12 Waste Management

As described in Section 4.28, the amount of additional spent nuclear fuel
generated is estimated to range from approximately 2 to 16 percent of the
total amount of spent fuel that would be generated by the proposed reactors
during the time period MOX fuel would be used.  The amount of additional
spent fuel is not expected to change spent fuel management practices at the
reactor sites.  Spent fuel from the reactors would be moved to the spent fuel
pool and later, if needed, to onsite dry storage.  Ultimately, the spent fuel
would be moved to a potential geologic repository prepared in accordance
with the NWPA.  As is current practice, the utilities would pay for any spent
fuel storage needed at the reactor sites.

As described in response FR003–9, DOE is preparing a separate EIS on a
potential geologic repository for HLW and spent fuel.

FR003–13 Health Human Risk

Under normal operating conditions, it is not expected that the waste streams
and handling characteristics would change significantly from those associated
with LEU fuel.  Electricité de France reactors in France have seen little or no
increased impacts on workers from the use of MOX fuel; accordingly, little or
no increases in worker exposure would be expected.

FR003–14 Human Health Risk

There are minute releases of plutonium to the environment expected from the
proposed surplus plutonium disposition facilities at SRS.  These releases are
presented in Appendix J and factored into the analysis presented in Chapter 4
of Volume I.
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FR017–1 Alternatives

DOE acknowledges the commentor’s concern that the MOX approach does
not meet the surplus plutonium disposition program’s goal.  Use of MOX
fuel in domestic, commercial reactors is proposed to safely and securely
disposition surplus plutonium by meeting the Spent Fuel Standard.  The
Spent Fuel Standard, as identified by NAS and modified by DOE, is to
make the surplus weapons-usable plutonium as inaccessible and unattractive
for weapons use as the much larger and growing quantity of plutonium that
exists in spent nuclear fuel from commercial power reactors.  DOE is not
advocating a plutonium economy.  The use of U.S. surplus plutonium in
existing domestic, commercial reactors does not involve reprocessing
(reprocessing is a chemical separation of uranium, transuranic elements
[including plutonium], and fission products from spent reactor fuel and the
reuse of the plutonium and uranium to produce new fresh fuel) and therefore
does not support building a plutonium economy.

FR017–2 General SPD EIS and NEPA Process

DOE acknowledges the commentor’s request for extending the comment
period and planning for additional public hearings in the three communities
where the proposed reactors would use MOX fuel.  After careful consideration
of its public involvement opportunities, including the availability of information
and mechanisms to submit comments, DOE decided not to hold additional
hearings on the Supplement to the SPD Draft EIS.  In addition to the public
hearing on the Supplement held in Washington, D.C., DOE provided other
means for the public to express their concerns and provide comments: mail, a
toll-free telephone and fax line, and the MD Web site.  Although it did not
extend the comment period, DOE did consider all comments received after
the close of that period.  All comments were given equal consideration and
responded to.

The Supplement was mailed to those stakeholders who requested it as well
as to those specified in the DOE Communications Plan (i.e., Congressional
representatives, State and local officials and agencies, and public interest
groups around the United States) and the utilities’ contact lists.  The utilities,
Duke Power Company and Virginia Power Company, would operate the
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FR017

3

proposed reactors (located in North Carolina, South Carolina, and Virginia)
should the MOX approach be pursued per the SPD EIS ROD.  As pointed out
by the commentor, interested parties would likely have the opportunity to
submit additional comments during the NRC reactor license amendment
process.

It is DOE policy to encourage public input into these matters of national and
international importance.  DOE has followed the spirit of NEPA and has not
neglected its responsibilities to the public.  Since the inception of the fissile
materials disposition program, DOE has supported a vigorous public
participation policy.  It has conducted public hearings in excess of the minimum
required by NEPA regulations to engender a high level of public dialogue on
the program.  The office has also provided the public with substantial
information in the form of fact sheets, reports, exhibits, visual aids, and
videos related to fissile materials disposition issues.  It hosts frequent
workshops, and senior staff members make presentations to local and national
civic and social organizations on request.  For example, at the invitation of
South Carolina State Senator Phil Leventis, DOE attended and participated in
a public hearing held on June 24, 1999, in Columbia, South Carolina.

FR017–3 Nonproliferation

As discussed in response FR017–1, DOE is not proposing to reprocess spent
nuclear fuel or support a plutonium fuel economy.  DOE acknowledges the
commentor’s concerns regarding the disposition of surplus Russian plutonium
as MOX fuel.  The Joint Statement of Principles signed by Presidents Clinton
and Yeltsin in September 1998 provide general guidance for achieving the
objectives of a future bilateral agreement to disposition surplus plutonium in
the United States and Russia.  Sensitive negotiations between the two
countries have indicated that the Russian government accepts the technology
of immobilization for low-concentration, plutonium-bearing materials, but
that the MOX approach would be considered for higher-purity feed materials.
The goal of surplus plutonium disposition program is to reduce the threat of
nuclear weapons worldwide by conducting disposition of surplus plutonium
in the United States in an environmentally safe and timely manner.  Converting
the surplus plutonium into MOX fuel and using it in domestic, commercial
reactors is an effective way to accomplish this.  This activity permanently
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removes nuclear materials from the military arena, and does not compromise
the traditional separation between military and commercial uses of
nuclear materials.

On the basis of public comments received on the SPD Draft EIS, and the
analysis performed as part of the MOX procurement, DOE has included
plutonium polishing as a component of the MOX facility to ensure adequate
impurity removal from the plutonium dioxide.  Appendix N was deleted from
the SPD Final EIS, and the impacts discussed therein were added to the
impacts sections presented for the MOX facility in Chapter 4 of Volume I.
Section 2.18.3 was also revised to include the impacts associated with
plutonium polishing.  Plutonium polishing is not a reprocessing activity (it is
performed on plutonium dioxide made from pits, not on spent reactor fuel)
but rather a process that is used to remove impurities, in particular gallium, in
order to meet the required plutonium dioxide feed specifications for MOX fuel.

The United States and the other G–8 nations (Group of Eight industrialized
nations: Canada, France, Germany, Great Britain, Italy, Japan, Russia, and
United States) are supporting plutonium disposition efforts, both financially
and by providing technical assistance, in Russia because these countries
consider it vitally important to ensure that weapons-usable nuclear material
does not fall into the hands of terrorists or rogue states.  Russia considers the
plutonium a valuable resource that can be used for energy production.  DOE
will continue to discourage Russia from reprocessing its spent nuclear fuel
and starting a plutonium cycle, but this issue and the issue of Japan assisting
Russia in building a reprocessing facility are beyond the scope of the SPD EIS.

Should the decision be made to proceed with the hybrid approach, COGEMA,
part of the team that would design, request a license, construct, operate, and
deactivate the MOX facility as well as irradiate the MOX fuel, would lend its
expertise within the limits of the contract, which does not have any provisions
for reprocessing.
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FR017–4 DOE Policy

Consistent with the U.S. policy of discouraging the civilian use of plutonium,
a MOX facility would be built and operated subject to the following strict
conditions: construction would take place at a secure DOE site, it would be
owned by the U.S. Government, operations would be limited exclusively to
the disposition of surplus plutonium, and the MOX facility would be shut
down at the completion of the surplus plutonium disposition program.  DOE
will evaluate options for D&D or reuse of the proposed facilities at the end
of the surplus plutonium disposition program.  However, none of the current
plans include using the facility to continue to manufacture MOX fuel.

Use of MOX fuel in domestic, commercial reactors is not proposed in order to
subsidize the commercial nuclear power industry.  Rather, the purpose of this
proposed action is to safely and securely disposition surplus plutonium by
meeting the Spent Fuel Standard as discussed in response FR017–1.  Although
cost will be a factor in the decisionmaking process, this SPD EIS contains
environmental impact data and does not address the costs associated with
the various alternatives.  A separate cost report, Cost Analysis in Support of
Site Selection for Surplus Weapons-Usable Plutonium Disposition
(DOE/MD-0009, July 1998), which analyzes the site-specific cost estimates
for each alternative, was made available around the same time as the
SPD Draft EIS.  This report and the Plutonium Disposition Life-Cycle Costs
and Cost-Related Comment Resolution Document (DOE/MD-0013,
November 1999), which covers recent life-cycle cost analyses associated
with the preferred alternative, are available on the MD Web site at
http://www.doe-md.com and in the public reading rooms at the following
locations: Hanford, INEEL, Pantex, SRS, and Washington, D.C.

FR017–5 MOX Approach

The health and safety of workers and the public is a priority of the surplus
plutonium disposition program, regardless of which approach is chosen.
Operation of the proposed surplus plutonium disposition facilities would
comply with applicable Federal, State, and local laws and regulations
governing radiological and hazardous chemical limits.  Within these limits,
the level of exposure would be kept as low as is reasonably achievable.
Chapter 5 summarizes the environmental statutes, regulations, and permits
that cover emissions, waste, and ALARA standards.
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DOE has considered the inherent risks, including terrorist concerns,
associated with transporting plutonium materials.  While DOE prefers to
minimize the transportation of plutonium that is still desirable for weapons
use, plutonium is routinely and safely transported in the United States.  As
described in Appendix L.3.3, transportation of nuclear materials would be
performed in accordance with all applicable DOT and NRC transportation
requirements.  Interstate highways would be used, and population centers
avoided, to the extent possible.

All shipments of surplus plutonium that have not been converted to a
proliferation-resistant form would be made by DOE’s SST/SGT system, as
described in Appendix L.3.2.  Since the establishment of the DOE
Transportation Safeguards Division in 1975, the SST/SGT system has
transported DOE-owned cargo over more than 151 million km (94 million mi)
with no accidents causing a fatality or release of radioactive material.  While
it is true the MOX approach requires more transportation with regard to
shipping the MOX fuel from the fabrication facility to the reactors, and then
eventually shipping the MOX spent fuel to the potential geologic repository,
each shipment would follow strict procedures using licensed equipment and
in compliance with applicable requirements.  A quantification of the risks
associated with the various transportation scenarios is presented in Chapter 4
of  Volume I by alternative and summarized in Section 2.18.

FR017–6 Facility Accidents

Section 4.28.2.5 provides a discussion of the analysis of several reactor
accidents including both design basis and beyond-design-basis accidents.
For MOX fuel, as compared to LEU fuel, there is an increase in risk, about
3 percent, for the large-break loss-of-coolant accident (the bounding design
basis accident).  The largest increase in risk for beyond-design-basis accidents
is approximately 14 percent for an interfacing systems loss-of-coolant
accident at North Anna.  In the unlikely event this beyond-design-basis
accident were to occur, the expected number of LCFs would increase
from 2,980 to 3,390 with a partial MOX core and prompt fatalities would increase
from 54 to 60.  Both of these accidents have an extremely low probability of
occurrence.  At North Anna, the likelihood of a large-break loss-of-coolant
accident occurring is 1 chance in 48,000 per year and the likelihood of an
interfacing systems loss-of-coolant accident occurring is 1 chance in 4.2 million
per year.

PHYSICIANS  FOR SOCIAL  RESPONSIBILTY
K ATHRYN  A. CRANDALL
PAGE 5 of 9
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FR017–7 MOX Approach

Reactor fuel in Europe is fabricated to similar enrichment levels (about
5 percent plutonium 239) to the levels being proposed for the U.S. reactors
that would be used to irradiate MOX fuel.

Fabricating MOX fuel from surplus weapons-usable plutonium should have
less impact than fabricating MOX fuel from spent nuclear fuel.  At the La
Hague Plant in France, COGEMA is reprocessing spent nuclear fuel to
recover the plutonium.  Because spent fuel is highly radioactive, it presents
a series of unique hazards that need to be carefully dealt with.  The La Hague
Plant includes a series of processes to remove highly radioactive fission and
activation products from the spent fuel.  The MOX process being evaluated
in this SPD EIS does not involve reprocessing.  The proposed U.S. MOX
facility would handle plutonium that is unirradiated.  Therefore, the radiation
exposures and emissions normally associated with reprocessing spent
nuclear fuel would not be present in the proposed MOX facility.

The remainder of this comment regarding plutonium polishing is addressed
in response FR017–3.

FR017–8 MOX RFP

European reactors of various designs use MOX fuel.  European nuclear
regulatory authorities in France, Germany, Belgium, the Netherlands, and
Switzerland have reviewed MOX fuel use in reactors of varying designs.
Recent reports prepared by the French Government have concluded that the
radioactive releases from the La Hague Plant are not the cause of an excess
childhood leukemia in the area of the plant between 1978 and 1996.  As
discussed in response FR017–7, the La Hague Plant is a spent fuel
reprocessing plant.  The use of U.S. surplus plutonium in existing domestic,
commercial reactors does not involve reprocessing so a plant like La Hague
would not be needed for the MOX approach.

In this regard, questions on environment, safety and health records of
COGEMA can be directed to Ms. Christi A. Byerly.  Her address is:
7401 Wisconsin Avenue; Bethesda, MD 20814.  She may also be contacted
by telephone at (301) 941-8367.  Her fax number is (301) 652-5690, and
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her email address is cbyerly@cogema-inc.com.  You can also visit their Web
site linked from the MD Web site at http://www.doe-md.com or directly at
http://www.cogema.com.

FR017–9 DOE Policy

DOE acknowledges the commentor’s observation that there is worldwide
opposition to the MOX approach given the statement signed by over
160 citizen’s groups.  As discussed in response FR017–3, the disposition
actions proposed are reasonable alternatives developed and analyzed to
address the goals of the surplus plutonium disposition program.  One of the
advantages of pursuing the hybrid approach, which involves both
immobilization and MOX fuel, is flexibility in meeting program goals and
agreements reached with Russia should one of the approaches run into
schedule delays.  Decisions on the surplus plutonium disposition program
will be based on environmental analyses, technical and cost reports, national
policy and nonproliferation considerations, and public input.  Should the
decision be to proceed with the hybrid approach, construction and operation
of the pit disassembly, immobilization, and MOX facilities would effectively
occur simultaneously so there would be no threat of running out of funds to
pursue immobilization.  As shown in Appendix E, the immobilization would
begin operating a year before the MOX facility was to begin cold
startup operations.
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DCR003–1 Alternatives

DOE acknowledges receipt of the commentaries that question the
MOX approach.
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MR011–1 Other

DOE acknowledges the commentor’s view that commercial nuclear power
has a bleak future in the United States.

MR011–2 Alternatives

DOE acknowledges the commentor’s opposition to the use of weapons-
grade plutonium in MOX fuel and irradiating it in commercial reactors.
DOE has identified as its preferred alternative the hybrid approach.  Pursuing
both immobilization and MOX fuel fabrication provides the United States
important insurance against potential disadvantages of implementing either
approach by itself.  The hybrid approach also provides the best opportunity
for U.S. leadership in working with Russia to implement similar options for
reducing Russia’s excess plutonium in parallel.  Further, it sends the strongest
possible signal to the world of U.S. determination to reduce stockpiles of
surplus plutonium as quickly as possible and in a manner that would make it
technically difficult to use the plutonium in nuclear weapons again.

DOE does not agree that the MOX approach is inherently more dangerous
than the immobilization approach.  DOE and NAS have conducted studies
to compare risks, including the nuclear material security and proliferation
risks of alternatives analyzed in this SPD EIS.  These studies include the
Nonproliferation and Arms Control Assessment of Weapons-Usable Fissile
Materials Storage and Excess Plutonium Disposition Alternatives
(DOE/NN-0007, January 1997), Proliferation Vulnerability Red Team Report
(SAND97-8203, October 1996), Management and Disposition of Excess
Weapons Plutonium (NAS, 1994), and Management and Disposition of
Excess Weapons Plutonium, Reactor-Related Options (NAS, 1995).  As
discussed in Section 4.28.2.5, studies by NAS have led it to the following
conclusion: “no important overall adverse impact of MOX use on the accident
probabilities of the LWRs involved will occur; if there are adequate reactivity
and thermal margins in the fuel, as licensing review should ensure, the main
remaining determinants of accident probabilities will involve factors not related
to fuel composition and hence unaffected by the use of MOX rather than
LEU fuel.”



C
om

m
ent D

ocum
ents and R

esponses on the S
upplem

ent—
W

ashington D
.C

.

4
–

3
0

9

The environmental, safety and health consequences of the MOX approach
at the proposed reactors are addressed in Section 4.28.  In addition, NRC
would evaluate license applications and monitor the operations of both the
MOX facility and domestic, commercial reactors selected to use MOX fuel,
to ensure adequate margins of safety.

As shown in the cost report, Cost Analysis in Support of Site Selection for
Surplus Weapons-Usable Plutonium Disposition (DOE/MD-0009,
July 1998), it is expected that the hybrid approach would be more expensive
than the immobilization-only approach.  However, as discussed, pursuing
the hybrid approach provides the United States important insurance against
potential disadvantages of implementing either approach by itself.

Operation of the proposed surplus plutonium disposition facilities is expected
to take approximately the same amount of time for either the immobilization-
only approach or the hybrid approach.  The difference in timing for the
hybrid approach is associated with the amount of time that MOX fuel would
be irradiated in domestic, commercial reactors.

MR011–3 Nonproliferation

Use of MOX fuel in domestic, commercial reactors is not proposed in order to
subsidize the commercial nuclear power industry.  Rather, the purpose of this
proposed action is to safely and securely disposition surplus plutonium by
meeting the Spent Fuel Standard.  The Spent Fuel Standard, as identified by
NAS and modified by DOE, is to make the surplus weapons-usable plutonium
as inaccessible and unattractive for weapons use as the much larger and
growing quantity of plutonium that exists in spent nuclear fuel from commercial
power reactors.  The MOX facility would produce nuclear fuel that would
displace LEU fuel that utilities would have otherwise purchased.  If the effective
value of the MOX fuel exceeds the cost of the LEU fuel that it displaced, then
the contract provides that money would be paid back to the U.S. Government
by DCS based on a formula included in the DCS contract.  The commercial
reactors selected for the MOX approach include only those reactors whose
operational life is expected to last beyond the life of the surplus plutonium
disposition program.

SAFE ENERGY COMMUNICATION  COUNCIL
L INDA  GUNTER
PAGE 2 OF 3
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In order to address security against terrorist-related incidents, all intersite
shipments of plutonium for the surplus plutonium disposition program would
be made using DOE’s SST/SGT system.  This involves having couriers that
are armed Federal officers, an armored tractor to protect the crew from attack,
and specially designed escort vehicles containing advanced communications
equipment and additional couriers.  Further, DOE does not anticipate the
need for any additional security measures at reactor sites, other than for the
additional security applied for the receipt of fresh fuel.  Commercial reactors
currently have armed security forces, primarily to protect against perimeter
intrusion.  There would be increased security for the receipt and storage of
fresh MOX fuel, as compared with that for fresh LEU fuel, for additional
vigilance inside the perimeter.  However, the increased security surveillance
would be a small increment to the plant’s existing security plan.  After
irradiation, the MOX fuel would be removed from the reactor and managed
with the rest of the spent fuel from the reactor, eventually being disposed of
at a geologic repository built in accordance with the NWPA.

MR011–4 General SPD EIS and NEPA Process

NRC’s public outreach policies are beyond the scope of this SPD EIS, however,
since the inception of the U.S. fissile materials disposition program, DOE has
supported a vigorous public participation policy.  All interested parties would
likely have the opportunity to submit comments during the NRC reactor
license amendment process should the MOX approach be selected.

MR011–5 MOX Approach

The MOX approach is not intended to affect the viability of nuclear power
generation at any particular reactor.  DCS would not have to continue to use
MOX fuel if it determined that it was uneconomical to operate the reactor.
Furthermore, DCS would only be reimbursed for costs solely and exclusively
related to the MOX fuel irradiation.  This would ensure that the taxpayers
were not underwriting otherwise uneconomical electricity-generating assets.
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possible signal to the world of U.S. determination to reduce stockpiles of
surplus plutonium as quickly as possible and in a manner that would make it
technically difficult to use the plutonium in nuclear weapons again.

The safety, health, and environmental consequences of the MOX approach
at the proposed reactors are addressed in Section 4.28.  In addition, NRC
would evaluate license applications and monitor the operations of both the
MOX facility and domestic, commercial reactors selected to use MOX fuel,
to ensure adequate margins of safety.

DOE and NAS have conducted studies to compare risks, including the nuclear
material security and proliferation risks of alternatives analyzed in this
SPD EIS.  These studies include the Nonproliferation and Arms Control
Assessment of Weapons-Usable Fissile Materials Storage and Excess
Plutonium Disposition Alternatives (DOE/NN-0007, January 1997),
Proliferation Vulnerability Red Team Report (SAND97-8203, October 1996),
Management and Disposition of Excess Weapons Plutonium (NAS, 1994),
and Management and Disposition of Excess Weapons Plutonium, Reactor-
Related Options (NAS, 1995).

DCR009–2 Transportation

DOE has considered the inherent risks, including terrorist concerns,
associated with transporting plutonium materials.  While DOE prefers to
minimize the transportation of plutonium that is still desirable for weapons
use, plutonium is routinely and safely transported in the United States.  As
described in Appendix L.3.3, transportation of nuclear materials would be

DCR009–1 Alternatives

DOE acknowledges the commentor’s opposition to converting some of the
surplus plutonium into MOX fuel and irradiating it in commercial reactors.
DOE has identified as its preferred alternative the hybrid approach.  Pursuing
both immobilization and MOX fuel fabrication provides the United States
important insurance against potential disadvantages of implementing either
approach by itself.  The hybrid approach also provides the best opportunity
for U.S. leadership in working with Russia to implement similar options for
reducing Russia’s excess plutonium in parallel.  Further, it sends the strongest
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performed in accordance with all applicable DOT and NRC transportation
requirements.  Interstate highways would be used, and population centers
avoided, to the extent possible.

All shipments of surplus plutonium that have not been converted to a
proliferation-resistant form would be made by DOE’s SST/SGT system, as
described in Appendix L.3.2.  Since the establishment of the DOE
Transportation Safeguards Division in 1975, the SST/SGT system has
transported DOE-owned cargo over more than 151 million km
(94 million mi) with no accidents causing a fatality or release of
radioactive material.

WOMEN’ S ACTION  FOR NEW DIRECTIONS
ANN OBER
PAGE 2 OF 7
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DCR009–3 MOX Approach

As shown in the cost report, Cost Analysis in Support of Site Selection for
Surplus Weapons-Usable Plutonium Disposition (DOE/MD-0009,
July 1998), it is expected that the hybrid approach would be more expensive
than the immobilization-only approach.  However, pursuing the hybrid
approach provides the United States important insurance against potential
disadvantages of implementing either approach by itself as discussed in
response DCR009–1.

Cleanup at SRS is a priority, will remain a priority, and can coexist with other
DOE initiatives.  The surplus plutonium disposition program would be
conducted in a way which ensures that cleanup remains a priority at SRS and
that the production of any additional waste is processed and disposed of in
a timely and environmentally acceptable manner.

As described in Chapter 4 of Volume I and summarized in Section 2.18, potential
impacts of any of the proposed activities during routine operations at any of
the candidate sites would likely be minor.  To avoid contamination that has
occurred in the past at some DOE sites, DOE would design, build, and operate
the proposed surplus plutonium disposition facilities in compliance with
today’s environmental, safety, and health requirements.  Furthermore, any
accidental releases would be promptly addressed following established
policies and procedures by trained personnel.

DCR009–4 General SPD EIS and NEPA Process

DOE acknowledges the commentor’s concern that the people living near the
proposed reactors that would use MOX fuel are not getting to speak directly
on this matter in a public hearing held in their community.  After careful
consideration of its public involvement opportunities, including the availability
of information and mechanisms to submit comments, DOE decided not to
hold additional hearings on the Supplement to the SPD Draft EIS.  DOE
provided other means for the public to express their concerns and provide
comments.  Also, at the invitation of South Carolina State Senator Phil
Leventis, DOE attended and participated in a public hearing held on
June 24, 1999, in Columbia, South Carolina.
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The Supplement was mailed to those stakeholders who requested it as well
as to those specified in the DOE Communications Plan (i.e., Congressional
representatives, State and local officials and agencies, and public interest
groups around the United States) and the utilities’ contact lists.  The utilities,
Duke Power Company and Virginia Power Company, would operate the
proposed reactors (located in North Carolina, South Carolina, and Virginia)
should the MOX approach be pursued per the SPD EIS ROD.  Further,
interested parties would likely have the opportunity to submit additional
comments during the NRC reactor license amendment process.

For those interested parties who could not attend the hearing on the
Supplement held in Washington, D.C., on June 15, 1999, DOE provided
various other means for the public to express their concerns and provide
comments: mail, a toll-free telephone and fax line, and the MD Web site.
Equal consideration was given to all comments, regardless of how or where
they were received.

DCR009–5 Facility Accidents

While it is understood that there are differences from the use of MOX fuel
versus LEU fuel, these differences are not expected to change the frequency
of severe accidents in MOX-fueled reactors.  Because differences between
MOX fuel and uranium fuel are well characterized, they can be
accommodated through fuel and core design.  Before any MOX fuel is used
in the United States, NRC would have to perform a comprehensive safety
review that would include information prepared by the reactor plant operators
as part of their license amendment applications.

Reactor vessel embrittlement is a condition in which the fast neutron fluence
from the reactor core reduces the toughness (fracture resistance) of the
reactor vessel metal.  Analyses performed for DOE indicated that the core
average fast flux in a partial MOX fuel core is comparable to (within 3 percent
of) the core average fast flux for a uranium fuel core.  All of the mission
reactors have a comprehensive program of reactor vessel analysis and
surveillance in place to ensure that NRC reactor vessel safety limits are
not exceeded.

WOMEN’ S ACTION  FOR NEW DIRECTIONS
ANN OBER
PAGE 4 OF 7
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Section 4.28.2.5 provides a discussion of the analysis of several reactor
accidents including both design basis and beyond-design-basis accidents.
For MOX fuel, as compared to LEU fuel, there is an increase in risk, about
3 percent, for the large-break loss-of-coolant accident (the bounding design
basis accident).  The largest increase in risk for beyond-design-basis accidents
is approximately 14 percent for an interfacing systems loss-of-coolant accident
at North Anna.  In the unlikely event this beyond-design-basis accident were
to occur, the expected number of LCFs would increase from 2,980 to 3,390
with a partial MOX core and prompt fatalities would increase from 54 to 60.
Both of these accidents have an extremely low probability of occurrence.  At
North Anna, the likelihood of a large-break loss-of-coolant accident occurring
is 1 chance in 48,000 per year and the likelihood of an interfacing systems
loss-of-coolant accident occurring is 1 chance in 4.2 million per year.

The fabrication of MOX fuel and its use in commercial reactors has been
accomplished in Western Europe.  This experience would be used for
disposition of the U.S. surplus plutonium.  Electricité de France reactors in
France have seen little or no impact from the use of MOX fuel on radionuclide
releases in effluents.  No change would be expected from normal operations,
given that MOX fuel performs as well as LEU fuel and the fission products
are retained within the fuel cladding.  FRAGEMA’s (a subsidiary of
COGEMA and FRAMATOME) experience with fabricating MOX fuel
indicates a leakage rate of less than one-tenth of 1 percent.  FRAGEMA has
provided 1,253 MOX fuel assemblies, with more than 300,000 fuel rods for
commercial reactor use.  There have been no failures and leaks have occurred
in only 3 assemblies (a total of 4 rods).  All leaks occurred as a result of debris
in the reactor coolant system and occurred in 1997 or earlier.  French
requirements for debris removal were changed in 1997 to alleviate these
concerns.  Since that time, there have been no leaks in MOX fuel rods.
Further, as discussed in response DCR009–1, NRC would evaluate license
applications and monitor the operations of the commercial reactors to ensure
adequate margins of safety.

DCR009–6 MOX Approach

Use of MOX fuel in domestic, commercial reactors is not proposed in order to
subsidize the commercial nuclear power industry.  Rather, the purpose of this
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proposed action is to safely and securely disposition surplus plutonium by
meeting the Spent Fuel Standard.  The Spent Fuel Standard, as identified by
NAS and modified by DOE, is to make the surplus weapons-usable plutonium
as inaccessible and unattractive for weapons use as the much larger and
growing quantity of plutonium that exists in spent nuclear fuel from commercial
power reactors.  The MOX facility would produce nuclear fuel that would
displace LEU fuel that utilities would have otherwise purchased.  If the effective
value of the MOX fuel exceeds the cost of the LEU fuel that it displaced, then
the contract provides that money would be paid back to the U.S. Government
by DCS based on a formula included in the DCS contract.  The commercial
reactors selected for the MOX approach include only those reactors whose
operational life is expected to last beyond the life of the surplus plutonium
disposition program.

DCR009–7 Nonproliferation

DOE does not anticipate the need for any additional security measures at
reactor sites, other than for the additional security applied for the receipt and
storage of fresh fuel.  Commercial reactors currently have armed security
forces, primarily to protect against perimeter intrusion.  There would be
increased security for the receipt and storage of fresh MOX fuel, as compared
with that for fresh LEU fuel, for additional vigilance inside the perimeter.
However, the increased security surveillance would be a small increment to
the plant’s existing security plan.  After irradiation, the MOX fuel would be
removed from the reactor and managed with the rest of the spent fuel from the
reactor, eventually being disposed of at a geologic repository built in
accordance with the NWPA.

In order to address security against terrorist-related incidents, all intersite
shipments of plutonium for the surplus plutonium disposition program would
be made using DOE’s SST/SGT system.  This involves having couriers that
are armed Federal officers, an armored tractor to protect the crew from attack,
and specially designed escort vehicles containing advanced communications
equipment and additional couriers.

The dates and times that specific transportation routes would be used for
special nuclear materials are classified information; however, the number of
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shipments that would be required, by location, has been included in
Appendix L.  Additional details are provided in Fissile Materials Disposition
Program SST/SGT Transportation Estimation (SAND98-8244, June 1998),
which is available on the MD Web site at http://www.doe-md.com.

DCR009–8 DOE Policy

DOE is not advocating a plutonium economy.  Rather, as discussed in
response DCR009–6, the purpose of this proposed action is to safely and
securely disposition surplus plutonium by meeting the Spent Fuel Standard.
The use of U.S. surplus plutonium in existing domestic, commercial reactors
does not involve reprocessing (reprocessing is a chemical separation of
uranium, transuranic elements [including plutonium], and fission products
from spent reactor fuel and the reuse of the plutonium and uranium to produce
new fresh fuel) and therefore does not support building a plutonium economy.

The remainder of this comment is addressed in response DCR009–1.




